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^^^"^(WDM: Wavelength Division Multiplexing) ^-f-^cMr f-Sfl 
^ ^^/^^" 9X^ ^ZWt 7]h_V <y^^l ^(Internet 
Protocol Over WDM : IP0W) ^S^-, o^^- xjj- ^.o^o] sjj^ a]^ ^ w o Vl £Hl 

°1 AA 7fl^ <^^t!: ^ aJw xgjz]-, Af-g-sj-^ 

°1 ^ ^-^M A-^ti. ^O] <g;g^ ^ 7]\9] ^t£f Bfl^l ig , 

A>7l Ai_B ^-g- Aj. 7 ) ^ t n| ^ pflol ^Jofl o4^*>o^ f Aj- 7 ] A^Ji ^ ifloj)^ 

4^41 3 ^fl^^f A^tL 5^ DflO] ^ Aj-o"|^H ^A]^^ jjfl^o} 

= 1"*>J1, A^JI ig ^l^Al^^S}- nflol ig ^HAl^Efl^- A^ti. igaZ]. T^O} ig£] 

^tff^ A]^§ £.#*>^ <tft}^5}51 ^3*1 E^)^ ^o. A}-g-S|.#6|| * 

1=H Cf^><^ ^71 A^ti. ^J2f iflOl igofl ^^>^, Aj- 7 ] A-^ti. ^ *fl^A]^B«,g- ^Al 
^3*1 E|u]^ol ^ A^ ig<3} A^=,c( ^ EflZL)# ^7>*>^ nflol xgofl 
-2_5.*|, ^ofl Cj-Jg- A^U. xgofl E^j^oll ^A]^- ^ OJ^S. 
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ll&n^. SE$, IL71-5] % Efl^alE^- e^.o.e! = o] J7^^ h 

£. 1 
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^ { Internet Protocol Over WDM Network, and Packet Communication System 
and Method in the IP0W Network } 

i 2^r ^ofl 4^- ^-^^4^ 7l«V ^e^ SS£f( Internet Protocol 
over WDM : o)*} IP0W ej- *}•) # ^S^M , uflo] ^4 e>i-f^ /^a. o] ^.<>|^l 

oflA^ S}4-^7l^^- ^^^ r 7l 231^ IP0W ^ #^r?)l £A]tl- 
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■g- ^-^^-^(WDM: Wavelength Division Multiplexing) W^l^ ^*fl 

^^W^ W^o V 7l«>2] ^ #°1H ^ 

TCP/IP(Transmission Control Protocol /Internet Protocol)^- IP sfl^I^- *i 
z\f>}7) =SIf^1 , ^l^tllE^( LAN : Local Area Network) ^ ©l^j- 

^ ^Bflx^ £EL7H *j)<$-g- 3Kri=r. nq-ef^j , vilE^o. ^o.^.^ zp.^^. 

^lM-^ sfl^C inter-LAN traversing packet)^- ^M^Uera bps) ^rir o\^-o_s. JL^ 5} 
- s M8/*13 l *r3^. <H = sfl i( address) ^1^7]- ^s^l jl sfl^ *}<go) ^7>*>7fl 
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<13> cf^- t SDH/S0NET( Synchronous Digital Hierarchy/ Synchronous Optical Network) 7] 

^ tflS^Sl o] w 0 V^^- IP sjj^oll SDH/SONET JE^£#ol fl-^ ^-7>^^. 

( overhead)* ^7>t!: SDH/SONET sfi^ # ^-«fl ^M-, 

SDH/SONET ISSf 711 ^7>£l^ ^-7>^ti^ <y=ol ^o> si^-o) vgo]*)^ 

3*1 ojc]-. HL^:, SDH/SONET ^lfe 7>3°1 j^Hh.^. 9l^\^ 7}<$t}% ^-%r^7] 
^^cH ^-fofl^ ^ti]^ ^^J- ^ ^oj^ollTfl tftt «l-§-^ ^711 

oWe}, SDH/SONETS *}7>^( self-heal ing) 7}^ i-W-a? 
-8-^ ^ ^-a]^^^- ^Al«flo> 15}IL^, -f-<4^_3. ?7H nJ-E- 

vim^S -g-^ ^#<>l 7^ ^7}^}?]^, -g-^ ^J-Al «^^\+ til-g-o] i^S)^ g.*fl;g 

•1 5fl4. 

<u> t^%- SDH/SONET 7]& «1 ■§■71*1^5.;= (ATM : Asynchronous Transfer ModeHl^S 

9l^\^ Internet Protocol)^ 9X^. °1 ^^^r IP ATM Hsfl^ 

^7}i& if, % #*^-» ^sf 3fl^ ^sfl SDH/SONETS J^HJiLl- cfX| ^ 7 > 

<is> #o.S, *i*fl ^^-^^.S. Jl^SlJl 5^ Br^W^ 7la> SlE^ H^£#(IP0W 

: Internet Protocol Over WDM) "J^HH^- # tH«l-«lS. ^-o_s. ^7>^- ^-f 

<16> ^ofl 7l#^- TCP/IP^ -R-<£tKflexible) tflm*? ^-g- 7>^*r7fl *\$r 

9i°-*\, SDH/SONETclM- ATM^ °1» ^ a^}^ <£±=_ 

^.slM-, ^S -fi-<g^ ^ A^ai^^ tf<8=^o.s sfl^S eH-^ 
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^ 3L# *)*r7> -g-^JUL SU^. £th $H1>H HMl"^- 

WDMCWavelength Division Multiplexing) 7]«h2_3. ^r-g-*>7l $1*IH^ ^«V^ OXC, 
OADM, Wavelength Convertor, Tunable LD Jl7>^ ^-^> ^ #Al^-g- ^ 



S.^, «1 i# ^-§-*Kr 31 5&°H tfl^^ ^ QoS(Quality of 

Service) %^*]?)7] ^*fl jl^s] 3fl5l * #^c>l 7 >^tb ^-^W^ 

•'i^^s] oiBl^ H^i f uj- ^ s ^ 3})^ ^1^^ ^ «j-^.g- ^1^5>7l 3tb 33 °1 

-ff<£^ ^Hl^ Cj-o^aj. afl^l sl-f^ ^ Jl-§-^ ^ ^ 

71 W ^Jolrf. 



[^^1 ^ ^ *|-g-] 

# ^ ^^r, -H-fr^ ^-§-^^1 A A §^ ^ ^ 7fl2l Ein]^ <£7j^ ^ 7fl 
21 ^2f ( 

^>-§-^r^9-°l ^ ^"71 A^a. *gc>l <g^^ <£oj ^ 7l jo} ^^^^ 

49-8 



1020000079533 2001/2/2 

<20> #7l *]}L ^3H- iiflol 3 A>olofl fl^Sfoj, # 7 1 A-^ti ^ vfloflA^ ^A]£)^ 

n?A^ #7l ^nf nfloi ^ a>ohia-i ^Al£)i=. 3^3] *lH*Rr A-lti. ig 

^HA^^, * 

<21> #71 oflol ig iflofl^ ^Als}^ sfl^lo^ ^o. aflo^^. v\]o] ^ ^o^)^ o. £ 

<22> #7] EiD]^J2f ^^i-c^ J7 °- A>-g-3l}.#Ol Ajjr^o. 

Ofl^/^f-^, #7l A^y. ^ ^HAl^^S}. Dflol ig *lH*l^£- A-lti. igaZ}- DflO] igo] 

^ ^ ^1 #71 A-lW. ^3Zf DflO] xgofl ^D], #71 A^W. ig ^OlAl^^ O. 



H^, ^ofl A>-g-2j-#ol zj-zj- ^^(n) 7fl2l 

3*1^, #71 ^ 7fl<*l E^l^^- ^ 2}-#^cl-^ A]^o^ ^ 

^-f-3.71- £1^ A^y. *g,g- sHJ-S-W-^ 7lti> =S£t *<HH, <a^2l ^ 

Elnl^ AVolofl ^Alsl^ sfl^o] *lH*Hr A^ti. ig TflcHAliB^, 

#7l A^ti. ig-g- ^ s.H^ ^#^-^-4^ a]^ 4 ^H^S ^4-^Rr 

#71 ^4^€ A 3*1^ ^» °l-§-*H ^-3*1 E^l^t 

5- #71 afl^o} ^Sf -g^Rr Hf-f 
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<26> #71 ^5. 4^^r -^3*1 E^l^t^- ZLf-^Kr 3fl5} ^1"^^, 

<27> #71 ^SIS. ZLl-^^ #71 S-^^l ElDl^o^ jt o. Aj-g-a^olj ^3}-# 

<28> #71 S.S. -*H3*1 £H\^1 tfl^- JE.-& S}-# ^^AlJll- t^«H #7l 



<29> at!:, ^^l *m sH££tW-^ 7i«v oiE^ji ss^t D <h ^S^H, ^Al^l A~l 
M. ^ AS.^-Bl ^Efl^.7> -^-^ sfl^ <y^«>o> s-3*l ^ofl ^ 

i <30> <$m*\±r ^H^Hl JE. 1 ^ ^ EflZL ^1-8-^ ^H*l ^ U. ^.g. 

2|-# ^13H ^Y^h 
<31> #7l E^l^o^ Al^cofl ttj-e}. #71 miSr ^-3j*H ^ ^SKr 3)-# 

<32> #7l 4# ^1i2J= 7laV ^H%1^°1H ^ 3})^ 21 

n 71) *\*\, 

<33> #71 Zj- B^S.^ £^91 * ^7} -^*1*H1 *fl#*Rr ^]^2Ht 4 A] 

•¥-7H>^ n 7fl Si 5l5L3l°J^, £ 

<34> #71 Zj- B^S^-El 2fl^,g- gO^O] #71 -S-^^Hl S)-#S1 ^Jr^. ^ 
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^1-S7> ^a. *g,fi. i^-tb 7l«> <yEi^i D <HM, ^ 

<36> EH^c] -5^) ^^j. sifl^o. ^a]o^ 3±o. Af-g-ix}.^ ^ 

°H #71 sfl^ofl -S-^ ^p]^ EH^S. 

<37> ^7] S-^^l E^l^cflTfl ^1-1: Hf^^ ZLf-^^r^l, * 

<38> -8-71 af^g^ -=-3*1 3*1^3 JL^- A}-g-Sj-*Hl Ajo^ #7] % ofl # 



^ ^ 7^ EH^, <$2\2) ^ 7fl^ E^]^ A>o]ofl ^AlS] 
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S. 1-Br ^ ^*HH *W ^r^Wf 1 7lw> <^E^jl Internet 

Protocol over WDM : o]^ IP0W Bj- *}•) 5*1 ^3E.°lt}. 

#1^ = A}ojo)j ^a]^ ufl^l o} *lH*Rr *>M-2l nflo] *g *lH*l^(MR-CN), 

^1^^(SR-CN)# ^ ^S. ^o] ol^^cf. 

^^Jl, ol oj<JJ<a] - 7)1 o] EiDl^ £ ^ pflo] ^.g. ^ ^S)^ 4-^-^-^ 



S- 2^ ^*g<*fl <4€- Sr^^-cf^ 7]«V 01331 mt( Internet Protocol 
over WDM : °l*r IP0W ej- ^) ^S^H , nflo] xgjz). ^.cq xgo_ s o] ^.o]^] t£ 
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<46> ^, Jl-B-2] A>-g-2|-^-ol Z}-Z]- m 7flSl ^icJEL (21)$K <3 ^ S] - 34^ = 

4 fi 11 ^^13^- *H3!3 *lH*Rr nflo] ^ 7fl^Ali^(22), * m 7flSl 

^^=(31)5+ *>M-S1 uflo] *y ^^^^^(22)* ^ <£^W sf^W^^l 

^^ 7 } S\±r ^(23)* i^>i, ^71 ^JcHofl ^-71 A^ti. ^ »)olAl 

i^(24)# -f-*fl A-lti. ^(26)^1 *m ^(26)^1^ n 7fl^ E-]n]^(26)ol 

<47> z}-z}-o] ^^^(21)^ ^ 71 #5^7}- ^l^M Dflol ^(23)^ ^-sfl 

tt Sf-^Wf^ 41Jl ^ 7>>A]^ Jl-B- A>-g-Sf-^- ofltE./JEL-p.^j^ v\]<£ ^ *H 

C^*1-JI ^ 41JL-I- ^-^^1 E^P]^o] ^ A^W ^o] ^^c^ J7.0 Af^-S}-^- 

<48> Oje^ pflo] ^ofli=. m 7]]^ a^W. ^O] o^S]^, Z}- A^«. igofl^ n 7 fl£) E^l^l 

<g^^rf. ol^t!- "lit! *8/*m 2 7fl# *y ^S^l IP0W n <HH^r S-^ m * 7fl£| 

E^^o] ^^^cf. ufloi A^y ^ A^a. *y Al^s. ^S^l, o] A^y 

^ ^H^i^ pflO] ^3)- A^ igo} ^^o^ E^1^2f TTfl^l ^ A>o]o} jsfl^J ^/^ 

^ £M\t€- A r °H 2})^(inter sub-ring packet)^ iSHV^^l 
<49> # ^i^b i-ll A*) ^l^* ^cf. 3j*fl, Ai« ^ 
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^« ^1 El D l^tf -g-^tb AflA>-g-^- ^ ojcf. 35*1], nflol ^ofl cg^ 

<50> ol-HfloflA^ Aj. 7 )^. ^ti. ^Ajofl cflSfl Jit} Aj-AflsMl 4t^^>7lS 

<51> o)^ t jL-friH A}-^^ ^ ^^( n ) 7fle] Elnl^(H)32f, Aj- 7 ) ojo} 

^(12), ^ n 7fl^1 E^l ^(11)31- f>}^2) A^ti ^ *jH*l^(12),§r ^ ^EflS. 
S}"^^-^^ ^^fS7l- A^ti. ^(13)# JE^"^. ^ E-H^ofl^ 

*}-g-*r(end user) £^ A}-g-*> 3^ ^ 5*^), ^ A>-g-^> 7 > ^-fofl 

^ ^-Hs. (optical network interface card)7> ^)~8-*r 

€ #^1:2. ^^-^-MSCoptical network interface unit)7 r -M*!^^. 

<52> Z^o] EH^oflir ^ ^^7}- A^jj^ A^ti ^(13)# -f-*fl 

(12)^ a-I^l ^(13)^- ^f-sfl *!JlS S.^- ^#*H ^^r^T-Jl 

A ^5L% Bicl^ofl jr.* AV-g-Sj-^-ol) Aj^ * cfA] tff^H ^ ^(13) 

<53> ol^Tfl IPOW^oflA-1 O]^^ - B]Dl^ AVOI^A-] 3fl^l^- ^Al^ ^ ^- 
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<55> EH^ E-H^ joflTfl ^ ^l]^ *fl# sfl^Hl -^3*1 

^» W2, *M13 i-fr A>-g-^( ^5)011 ^Jl, EH^ i 

5H1 -^3*1 ^» ^3*1 B-IPl^Ol eH^ A}~g-2H}-( AjHI 

7^5^ A-]*! ig-g- ^-Sfl S^^t}^ Aljr ^ ^Aloj 370. Aj-g-S^U j)^ 

^ *g iJN ^sfe B^nl^^El^ -f-Ajo. ^ol xg,g- 71^1 
*1 Ajti. ^jzf A^y. *y ^<>Hi^M 2}*fl ol-f-o^cj.. 



4^-, -MS. ^« ^ofl EH^l^ ^ ^AltiV^^- Si 5L 

^ «yBj^i ^ t^oih^ eH-^na-g- ^*]-7i 2^1^ i row ^Sr # 

*>2.3. E^l^^ A-jy. ig ^A]^^ S.^- ^ ofll- Al 711 « 0 >^ JEfe- tiVA]^] 
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^o.S^ f^lif ^sKr «>, A^y. ^ tfloflA^ 4^- <§^.o] ^t}. ^ 

^oflXl sW^-i- *}-8-«H #*J3L» 37^1*H, A ^« *3 

^-Alsil- ^ cfl§ Al^l^ 3L^ «>Al 7fl^O.S. # 

<58> £ 3<>11^ ^1 «- ^ i fij j B^nj^o] A^y. 3 k a) l E^l^oflTfl f^lit 

^•Efl7> SLA^o^ 5£i=K n7fl^ A^y t%6\ Zj-Zj- A-^H. 3 *)H*l^^r nflO] *yo} 3 

^ 4^ n°H, zj- Einl^ ^ Aiji ^ ^l^Ali^oll 4^.0. ^o.^ ^ 

<59> a t AiJl *g ^O^Al^^ i a>-§- sj.^*- ^(oj7H, i = l, ti)o)jl, E)nl 

^(i, j) ^ Aj(^7H, j = 1 n)<>14. A^y oj 

^iojji, ^l^^olcf. n^B^, A^y. ^6\) <£;g^ 

^ « €4^1 a>-8-51^ sHJM- M-eJ-^ck €=, E^l^(i, j)^ A-itL 3 ^]<Hai^^ i 

^ Stb, 2]- A^y. ^ ^o^a]^^^. <g^^ E^Dl^o]]Ai Aj-g-sl-^ 2)-^- 
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<6i> 7 }^, EH)i(i, j)°fH ^ol^( k , i)s sfl^i P7V I^OT^, k 

k = 1, n, 1 = 1, n), jWHfe ^ P # sj-^- ^ ^ A}-g-sH a-] 

ti. ig ^o^Ali^ i oil ^^M}. 

<62> a^ a. *g ^1<H^1^^ i ^ IP «lm M °1 sfl^(P)^ -=-3*1 ^# 

^-o]^. °1 IPOW n * 7fl<2] EH^°1 34pSH SUl nfl-g-o|l n * IP 

<63> ZL5lu|-, sfl^i pcq *r^x]7\ Blnl^(k, lHnS, A^ti. *y ^Ha]^ i ^ A^ti. *y 

tW, ^€ P + k # sHS- -^<H>H "lltl ^ ^H*l^°fl °1 

<64> DflOl *g ^O^AliEfl^- ^ j # -^Sfl ^A]^ ^P + kS)^ ^IticL 

— k« JH1$ ^, ^ A k ofl ^<>H 5fl^ P + k f 4^1 ^91 *IMH Al^^o.5. 

<65> ^ti. ^ ^H^l^ 15 P + k °1H k # ^ ^-^^17]- 1 «i^fl ^^1^ 
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^HAl^ai n ^ ^cfl n ^)s] IP tflm<2^-|- ^, -=-3*1 b\tj] 

^ ol^j^Jl E^l^ofl sfl^Rr ^-71 afl^J-i; E^l^ 1 ^ 

4^ ^i <^ ^ ^S^-l- ^SfrS-S., j)oflAi afl^l P ^ E^n}^ 

(k, 1H eW>2(k f 1) 4a E^l^ sfl^J p# ^0*H ^cf. 

<66> ojofl, oflo] igjjj. ^a. ^ofl ^^5]^ Aljri=. sHS-^-OT-^ -il^S.^, oflol igofl 3 

Zj-Zj-S) A^ Cf^- s^o] ^S)^, A]* igofl zj-z}^ B^Pl^ofl 

^oflA-1 7 flA>-g-s>£^- §>7) ^*fl A ^ £t n 71)2] E-H^ ^-g-§>£^- *>J1 

, n 7fl^ A^a. ^ *>u|.^ xgaj. o^^ch °1^7fl ^ o.S*J , tijE^oflAi A> 

-g-*Rr ^fe ^S^Ml ^Ajofl -.g- 7}^ E-H^o] - S 3|tJ|aJ-^ ^ o^cf. 

^, Si^-SrS*^ m=ni^JL *>^r ?Jo] #0] j^-g- ^tfls*^- ^ ^^cf. 

°1 ^, n 7|2] >>]~g-*H n >fl 7fl^ EH^ ^-g-^- ^ ^7} 

(nested ring structure)^ ^> ^-§- 7>^tl: ^rM 1 ^, ^1 7>xl^ ^^s^^- 
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<69> o]^HlA^ ^ofl^ *]H*Kr 7]^91 7l«]- SlE^ S.. 

<70> oj^ ^^^=ol, xgofl <g^^ 4 E^l^J!f uflo] xg <£) Z)- ^^i-cofl^ 3}- 

# ^#^7}- tf^I^M, ^AloflTfl J7-B- AV-g-^ijhg- ofl^/^l-^-cf. 

<71> £. 4^r ^ja igo} z}. E]Dl^2). nflo] Zj- ^ ^ = ofl ^ £ 7H#e^ ^ 

^A1^£0]C|-. O] <Qr% *) l-efl o]tf (41)^ Sfl# E^l^ £^ ^^co) 

^>-§-s)-^ #-4*}JL ^ 3).$-°- ^^(pass)^l7l^- ^-fi-3*}Jf (Fiber Bragg 
Grating)(42)2}-, #3 *\%$l<>]^ (.43)3. o)^6\^. 
<72> °m ^l-eilo]El(4i)^ A^ti ^ £ ^ ^.gfl ^ 

^ 3#i^=3 -H-R- AV-g-sj-^o. c^i^vcf. ^% ^31^(43)^ sfl^ ^ 
^=0^ oflc^ ^llf ^-^-Z^^(42)^ ^o.^. #>g-fM*}^- 

(42)# 3fl^ -aisf ^1 cf^^H ^ £^ *(|<y *|H ^^^Vcf. 
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<74> £ 51- , O) A^a. ig 2|HA]^€: HTfl A^a. ig ifl o] ^ # 

§ -¥-£-.2.5. H^H^x}. ^y. ^ ^ « A^a. ^ ^ Ai^ # oj 

3«>o> <S|C^S>fe- ^^2j. 7 l(501)^, 3" *JJ^ ^» ^-ol^H ^ 

*\*\A ^ *8<fl ^r*}<£ « 3.1-^^-(503)^ ^^>i 4^- ^ofl ^e>^ 

^Eflzi «-aV«-(514)<Hl eK-^SRr « 2^-^(502), ^ 

-$-^(502)41*1 z| -=-3*1*1 aJl^^ ZLl-^S^ 2fl^l ^#^^-(503), =l^Q 

^^*} 3*1^711 ^€ s}-*<Hl ^ ^-¥-(504), ^ A -^3*1 ^u]^ 

5. *JJL» ^^^H^H ^« *8*H ^2}-^- (505)1- i^-^^-. 

n^i^Rr % ^^-(511)^, ^€ ^l^l tfl^V ^-71, CRCCCyclic Redundancy Check)* 
^IJi^^ell- *}*r a) ^^^^-(512), /I Efln-I- ^-el^ai sfl!^ a^w *g ^ 

^ ^^^-(502)^1 ^wfe Ann ^-^^-(513), ^ ^ n% 

^-(502)^11 Ai ^ Hflzil- afl^iofl ^-^>^ A BflZL 514), ^Efl 

ZL^ sfl^* ^fl^I^r ^"^m ^511 °J ^-(515), 4^}^. ^ ^^H.ofl 

^€ *M*Rr ^ ^H-f(5i6), ^ o] ^1^1- ^fl ^1 ^<*fl ^SKr 

% #^(517)» 5L^-^. 
<76> Elnl^sf E^l^ol ^ A^a. igofl o^^H ^a. *y 

^ ^°)H<L> ^^*>^ 7>^*M^- f ^Ai^l 3*1^4 e^o] ^ 
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<77> 5L 6£r ^HHl # ^HAj^Eflo) ^ £ ol4. o)±- jEfl^J 

<78> nflo] ^ aflo^^ ^1-3 = ^^-(61)^, 41^3£ 7l«]- ^^^1^- 

(62), ^ bH^S. *r£^ tf|^(63), 21 = ^-^(64), £ ^#*1(65)» i^t).. s|- 

# A -]l3E ^-^-C A-tag delineation) (61)^- sH^ofl ^7>€ sj-^j- ^51 = 1- ^-e)^ 
cf. sj-^- ^i|3E 7l«V ^^l«-(^-tag based switching) (62)^ ^ 

^1 ^ sHH *W63H| sfl^^- £rHflth=r. ^(63)^ 

*>^r *>^£H, ^^(FIFO : First In First Out)^ ^ 

-f^^ ^°1 ^ ^^H ^ sfl^ ^^4. 5^31^(64)^ 34 

# ^^t^^-sq- 3-^1 ^ €-2.^ ^J±* ^7>*H si^tta*. 
^^^1(65)^- *W63HH afl^^- ^Pr^i 

<79> a}7H, Z}- aflo^colH A^j- Cfa S^ofl ^ sfl £ ^ SE) ^ ^-^> 

SiolH *H3!-g- -&*Kr 2r#°11 ^<>H ^ 9X^. 

*1 *g ^HAl^ofl 3fl^°l ^ A -ll3£ ^^-(61)^7 ^7}€ 2}-^- 

A -)l2£f ^-^jI 2}-^- 7lti_V ^^1-^.(62)^ 4# ^tS-E.^ tcfe)-^ «fl^ 

*}-*<H Bfl^# ^-«flW. ^^(63)^ ^fl^^r «J*1 2] #3^, # 

*#*l(65)fe- *fl^ «lsMH sJ|^-§- ^ 31-^1 4!JL# *J<>H 

^- ^m. *y ^H^ie^. n, $2. ell ^-¥-(64)^ efl^- s-^xio] jxj.^ -ii^ s 
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£H 2fl^ ^iL# ^7>«H *l4^h=K 

<81> ol^^V ^ ±%7]*£& ^ &&is}7\} tH^Sij- ^^^17> ^-^S. 

*1 ^3*1^ <&j§^ ^-g- SL#^- ^ SE*V, spj- a]^ 

<82> £o) V\*\2\- e)^efl<y^-2f ^^l* P]-^ 4# 

Quality of Service)^: J±#S>7l ^sfl ^U^Sl ^e)7> 7>^*}cK , ^ 7fl^ t*)^ ^ 

^ *>q-^ tH^^ -Sd'a^lH 4^ ^re}^- nfl uf-g. t^s^ <yo}<q 

^ «&JLe]# (Heuristic Algorithm)^: 3-§-*H &&{?t 9X^. 
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^ oflol ^ofl #^3^ ^ttc}-. 

^, S. 7* ^SS}^ tfltl ^ 13 ^ i ^ 2^1 *\2L «g j ofi 3rfl 

^(Po)i- #*sHr ^32). ^tj.. ^si ^ i^ A^ji *y i ^ <y 

33 B^l^H S.^] B\u]^ Sfl^(P 0 )^; ^*>^, A-^W ^ i ^ 

Bfl^(P 0 +k)^r ^<H^ ^ 13 *1Ha]^o11 ^tH}. 

sVji, ^ k <H] 2fl^(P 0 +k)# °] a k °fl ^ *HS!(Po+k)£: 

^(j)l- sfl^Hl ^7}«H ^fl ^1 (P 0 +j /* k °fl ^<=>H *flSl *8 2°fl ^tb^-. °il 



^# ol^cf. olnfl, A^ja ^ ^l^Al^^(81)^ ^sJ-jl*}. 3}^ 3fl^(P 0 )cfl 
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ZL(^ 2 ) ^, 2 7fl^ ^ E|]Z1S l-O] 3=1 ^oll ^^^-Cf. A^ti ^ ^^a]^^ 

^ *R1°1 ^<H1 A^H igofl sfl^l-gr ^^>J7^ ^ ^-fofl^ 2fl 1 ^Efl 

null ^Efls, 2 ^EflzL<H]^ ^3*1 Einl^o] ^^i^- A^y. ^ ^^£11- ^7^]- 

*i-§r $1^ 1 ^BflzL* *fl 1 ^Eflzi7l- null ^-Bfl^l^ *fl 2 ^ EflzLl- o]^} 

^ ^ >M-ii ^ISr tb^, ^ja ^S^- 

*\ *ti 1 A$\=L7} null ^Hfl7l- "fl^ *8*fl 



<89> £. 9fe 2 7fl2l A^ti. xgo] ^5g^O.^ ^€ Q ^Hl^l^. 

<90> ^, A^Ji ig 1^ 030)0] Blnl^S). A^ti. ^ 2^ «y^S] E^OI^^- ^i^L} A] 

A >-§"^# S^H^ A^Jd *y 1^ jsq. A-| Jd. ^ 2^ B]Pl^ j7> <£ 

<91> A-^ti. igo] ^jg^j ^J- nj- ^oflAi, A-^ti. ^ 1^ E ^ D ]^ joflA^ A^ti ^ 2 
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# «<>fl 3^1*] ^3*1 ^» ^*>J1 sfl^S] *}A}cq ^o. 

is] *i]oh^°ii ^i-sq^i, *m *y i^ ^l^^ii^-gr ^-g-i^^ ^JL# n^-s} 

3. *fl# 2fl^°fl ^"3*1 ^» <=»l-8-*H 3*1^ j2} 370. A>-g- 

^ 12} E^)^ jo] ^3. 5^2.^ ^iM. ^ -f-sfl * ^ *R]2l 

<93> -*i M. *g 12] E^l^ ^ t± ^ 22] E^l^ jofl 3fl^s>Jl, ^ J± ig 

22} E^ol^ ^ti. ^ ^-g-^-i}^ >J0^1 ^7> 1}^}^ ol 

2^1 *floW^£r SHg-g^-Cf^ ^JJll- Sfl^ofl S-^^l ^^1- 

^W^-t^^M ^ *8 2°fl ^ ^ 221 E^vd k Sl s}-^ ?l#sl^ A^ ta. 

<94> £^1/lb 27fl2l A^ ^^^0.5. <g^*>i 540.14, al: ^«fl 4 

A^ti. ^3)-2l Q^^£ 7>^>Cl-. 
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3H*>3*r o] ^o] 4r*}±r £-<>l^ ^r^H]^] 



Jl41 

°1W ^*}^, SDH/SONET S^S^ ol-g-^- ^-aI^o) m 

^^H<H1 m&o) 7>^5fl^lrf. l;^, jL7>^ SE^ a]^^^- 

*V*1 ^Cf. 31*0, ^71^ AlS^ ^Sl# ^4i^H ^ 
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1] 

^7} f>}^$) ^7) iflol ^ A}o]6\) i^l*}^, <$7) A^W. ^ iflojH ^ 

4!3rr 311^^- ^71 A-iti. nflol 3 A>o]ofl^ Bfl^fil *Rr A-| 

, ^7) *\3L *g ^HAl^ii}. nflol *y ^olA]^^^ A-^tiL ^4 rflol *g B^-g-^C^ 

^7) A^ti. rgs). nflo] ^ofl Aj-71 ^jj. ^ ^oM^^r ^A] Sfl^lofl 

3*1 E]n)^ol ^ Ai« ^iSJElU EflZL)# ^7>*H "flSl ^1 ^it^ 531: 

2] 
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#71 °fl<y igofl A^ti igo} ^ 5].^ A ^y. ^ ofl 3*1^ ^ ^ 

^ofl^ Zj- EHvgofl ^Tg-^ n 7^ Sj-^Ul^n)^ SSf- n 7flSl 3q.#( 

3] 

#71 Einl^Sf ^i^fe, *>Aj<q j7_o Af-g-^^n}-^ oflc/c^.^ S}.^ 

1- if-^ 3* ^8-2.3. ^ ^#g-W^ 7lo> o]E^ # ^S. 

4] 

*H 3 ^ 5fl°H, 

^-#^8: ^f-il-(pass)^7l^- ^-R-^BKFiber Bragg Grating), g #3 ^elH 
El# S^H, 

#71 <33 -H-^HiH^ #71 ^ ^ 5}-#^-^cf^sl A]Jri=, Aj. 
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g-^^o) ao_ s ^l^H sfl^tV ^] ^-71 A-^y igofl 

[^t 1 * 5] 

^71 ^W. *g *1HA]^6]1 $X^, 

^7} Jg-fft * H.#*>^ upd-IS ^i=H^Kr 

^-71 ^t}#€ ^ sfl^Hl ^-3*1 E^l^ ^-fr <>1 -g-sH ^3*1 ^]^% 

^"71 ^5. 2^-1- -=-3*1 BH^tS zil-^ 3fl^i m-^^^:, 

[^^J- 6] 
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#7l 3fl3 nM^-fr #71 2K-^'£HH ^r3*H ^ 

7] 

*n 5 ^i 5a°w , 

#7l afl^l eHMS^^IM 3fl^2] ^^1 421- /lEflZLl- ^-^>^ ^ EflZl 

#71 ^EflZLfil- #71 afl^-fr ^*fl*l ^ ^^^-5- a^SVSr H^^, 

#71 sfl^ 7.>Aifil Jl-R- A>-g-s|-#o.s. 2}"# ^H^T, ^ 

#71 ^#S} 2fl^l^ JH-fr A>-g-4#Al^» ^o\) ^f>}^ # ^ £ 

^ ^"i- -^£-3. f>}±r 3j-#^-^-Cl-# 7l«]r ^ ^-S. 

8] 

*H 5 5£°H, 

#71 *y ^Hai^^^ ; 

#71 ^71, CRC (Cyclic Redundancy Check)^- 2.^ $\?A ^ 

*m ^31 ^ 
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#7l A EflZLl- £-S}S}jL sfl^-fc #?1 Bf-f ^ EflZl -g-Sl^cf-g- i 

[^T 1 * 9] 

*n i in flow, 

#71 *floj ig ^HAl^eg^, 

<y^S]^ sfl^Hl ^ BflZL °l-§-^ ^3*1 ^ ^*Rr 

#7l B^ni^si ai^^^i 4^ #?1 3fl^-§- -=-3*H S}-# 

°15E. n 711^1 ^3], 

#7l A * #71 ^aj*N Sfl^SRr ^£31= § CfAl 

#71 A AA^A SH*^ #71 ^-aj*H 2l-#^ ^jls # 

io] 

*fl l IN . 
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ol ^o^Ali^^- f-sfl # 7 ) nflo] ig.g. ^i§^O.S. ^HH^, 

#71 A^ti. ^ ^a^b^ ^^j^ ^ Bfl^ofl #7} 7flolEo]]o] ^ 

I^T 1 ^ 111 

*H 1 ^1 &<>W, 

Cf^ 7fl^ A^U ^o) Cf^ 7 flo} ^ xgo] Aj- 7l nflo] ^ofl 37 fl# 

^l^Jl, #7l ^ ^ S^r ^ O.S^ l^^fi] ^1 

^13E<4 — *S l-o] ^ 3}-#^ ^^JL, 

#71 ^ ^H^l^^^r #71 A^ti ^ O.S.^-E-1 ^5]^ ^ti^Hl 

^ *8 ^l^S^-l- *H null #3M^ *\2L ^ ^ISS.-!- #*1*><*1 #7l ^-^^1 

ElDl^Ol fl*]^- A-lti. ^ofl #71 3})^^- ^^H, null #Bfl7l- nflo} ^ 

#71 sfl^* 

#7l Pflo] *y aH^^g. #71 ^ O.S.^-El ^£l^r 3^1 
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^1} 3 A -ll3£f if ^1} ^ = # null #EflS ^sfJl, #7) 



I^t 1 * 12] 

*8 ^^-OT-f^El 4lJLSl £*-f-3.7> 5]^ ^ti. ^ 

^-7) ^s. sfi^# e-h^isl m-^s^ n^^, 

^-71 -="3*1 E^l^ofl cfl*> ^ ^^IJL* ^7l ^Jd. igofl 
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[3^8- 13] 

*H 12 ^ofl sa*H-H , 

#7l nf^^^A #7l eK-'g^EHH s-3*H nj-ej. 
14] 

*ii 12 5fl°H. 

^ -f-*fl ^ 7fls] ^y. ^o] ol-i^, ^1-7] ^ofl 

#71 ^ HflZLfil- #71 ^Sfl^l ^ S^SRr Hell<a^, 

#71 S?-#^ Sfl^-g; ^>A]ol j7«- A>-g-2|-#O.S. €^}£r 4# ^H^h ^ 

^71 ^-#Sl ^l^S] n ^--g-^^lil* *H*] *gofl % &^&^r if" 

15] 

^l 12 ^1 sa°H, 
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^ *g-§: "f-tfl 4-Hr 7fl2l ^o] f2f ^-71 nflo] ^0.3.^3 ^A] 

£ ^S^H ^EflZL» ^-Sl^JL B\U}^6\] A^J* ig *]) A] en , 

Aj. 7 ) ^aIaij:^. ^-71, CRC (Cyclic Redundancy Check)# sfl^ ^r-tl ^3 



I^t 1 * 16] 

<^£)£r Sfl^Hl /iBflU Oj-g-^ 42.^*1 ig 

<HS n 7fl^l wis), 
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-¥-7>*V^ ^<H£ n 7fl 31 SljnLsfl^JjL, ^ 

#71 ZJ- ttlslS^-Bl 5fl^# go^ol * #71 -=-3*H S)-#^| *K0Jl3. # 

4^Rr n 7flsl ^#^1» ^ ^£.3, ^tt *H*1 ^ »H^1^^. 



17] 

*Y%-^°] °<f^ ^(n) 7flSl Elnl^^, ^-71 <$<q ^ 7flSl 

^ ^#^rW^ 71*}; «lBl^ T^ofl^ , ^]o|o] t= E ^]^ A>o] ofl sfl 

^ 4°!^ ^ ^HAl^^ofl^o] ^ «j-«H &o^, 

4^1*1 eH^°l s-^xl Elnl^ ^» *fl5l^r *H4SJ ja-fr X[Q^o\} ^ 

<>H ^M^, #7l ^^ofl S.^^1 E^Pl^ ol-g-^ S^xl Einl^if^. 

#7l E^l^^Tjl 3fl^!«-g- ZL-f-^Kr ZLf-^^1, £ 

#71 ZL-f-^ S))^ -E.^ B^nl^Sl Jl-B- AV-g-Sj-^ofl ^A-} #7] ^Jd ^6]) £ 
#71 ^3*1 Elnl^ofl^ #71 ZL-f-^ Sfl^ ^^7^11- i^- 

*b 3^ 7ltiV <?]El^l # ^P-^l^i^ 
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18] 

17 

3 sflsl 3^1^ . 



[3^8- 19] 

17 *J-*fl 5H<H^, 

Hl<y ^ ^-*fl ^ ^o] <g;i^ ol ( ^. 7l Bfl^icH] 

^■71 afl^I eH-*g#7lH*l sj)^ ^ofl nJ-B* ^ EflzM- -S-^Hr A Eflzi 

>S-7l ^fl^^r *R!^ Ji-R- A>-g-^o]l ^&?\), * 

49-37 



1020000079533 



2001/2/2 



20] 

2)1 17 

^ ^ ^*fl ^ 7flSl A^ja e$o] <£^Q ol^, Aj- 7 ] nflo] ^0.3.-^15] ^ 

^ ^IJl^H A EflZLl- ^-Slsr>ZL EH^ofl ^^>^- ^ W. ^ A] ^ ^ *1 £] 3Sfl 

^71, CRC ^ *r4i*MS Z\$r slSefl^^r^l, ^ 

#71 ^ EflZLl- £-S)*>JI 2f|^ #71 BH-^ # 31 <Hl ^liHjRr A BflZL 5. 
21] 

*)1 19 *)1 20 IJ-ol) &o^ f 

BflZL7> -fa^a sfl^ SJ^^V ^-3*1 *m #^*Kr «fl<*l ^ 
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#7l ^^Tfl^lM ja-aj^H ccfef afl^ t^sH 7^*Hr 

^"71 sfl^ ^-7] s.^^H ^-ai^ s #^Hr ^i^#31 
[^t 1 "* 22] 

*}°H ^Hd^ *)H*Rr ^M-^l *)H^1^, ^ ^-71 ^ 7 fl^ 

-8-71 Z]-Z]^ E^)^_g- Aj- 7 ] ^ -f-Sfl ^^W^^ ^JL ^ 

JL-fr *}-%-^# ^JL#-g- B. 3L , ^7] ^Ma^b^ 3 ^ ^ £#5)^ 
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[$^* 23] 

*1] 22 ^-ofl oXo]x) t 

l^^J- 24] 

22 SW-H. 

7-1-^1^ JL^- ^-§-51-^-^0. oflc/^^.^ sj.^ ^^e^l- £fsH , 

4^ ^(passH^ ^ o-z^tt. (Fiber Bragg Grating), ^ #3 ^H^H^ 
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IS. 1] 




AH^^j 2 AHH^j m-1 



CD TERM I NAL 

SR-CN 
O MR-CN 



49-42 



1020000079533 



2001/2/2 



[Si 2] 
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[51 3] 



P OVER X i P+k OVER X i P-tK OVER Xk P OVER Xi 



m sr i 





SR 2 

( ) TERMINAL 

SR-CN 



SR n-1 



O MR-CN 



[51 4] 



CIRCULATOR 



nput ~^S) 

OROP 



SUSTRATE HEATER 



lllllljH 



A 

WAVEGUIDE G RATING 
J 



CIRCULATOR 



^43 



ADD 



42 
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5] 



501 



FROM SR 



502 



503 



ALL DROP 



AWG 
(WOMX) 



SR-PACKET 
ROUTING 



MR 

REFRAMER 



SR-PACKET 
GROUPING 



MR-PACKET 
X -TAG 
DECAP 



OPTICAL 
RECEIVER 




512 



T 

513 



MR-PACKET 
X -TAG 
ENCAP 



514 



511 



-H- 



FROM MR 



TO SR 



504 505 



ALLOCATION 



COUPLER 
(WMUX) 



MR FRAMER 



CONTROL 



515 516 



OPTICAL 
TRANMITTER 



517 ' 



TO MR 
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[5L 9] 

IE 



IG 
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